This study aims to investigate the labor bargaining power over wages and the wage inequality among industries based on the industrial structure in Indonesia. In this study, Panel Data Model is used and supported by secondary data from 2008-2015. This study argues that wage inequality really matters among the industries and tends enlarge among them although the bargaining power of labor over wage probably exists. Findings/Originality: This study has also shown a critical point for government's industrial policies in the developing countries which are highly concerned with the labor wage bargaining power and wage inequality issues, particularly in Indonesia. It suggests that the government plays important role in making better and in making equal fair wage level between industries, particularly demand for labor (demand side) and supply of labor (supply side) of each industrial classification is highly needed. More educational strategies aimed at increasing labor capacities through specialization programs can potentially help establish a superior state of labor bargaining power over wage and the fair wage level of the industries in the labor market, particularly in S and M Industries.
Introduction
Issues of wage bargaining and wage inequality of labor in this present study is highly rely on the theoretical framework of labor demand and labor supply in the labor market. In the labor market, interaction between labor demand and supply is connected with some significant variables, namely nominal wage of labor, prices, expected price, education level of labor, labor expertise, and labor experiences (Dunlop & Higgins, 1942; Lindblom, 1948; Svejnar, 1986; Altman, 1995; Cerda, 2003; Pater, 2017; and Kampelmann et al., 2018) . The changes in these variables in the labor market tend to create a disequilibrium situation. This may lead to undesired societal reactions and demonstrations in terms of the assertion of a better comfortable working conditions (supply side), termination of unilateral labor job by the firm (demand side), and maybe the possible conflicts of interests between firms and labor. At the end, these issues generates the negative effects on the economy as a whole (Audretsch, 2018; Grubb & Tremblay, 2015) , particularly wage inequality. Coles and Mortensen (2011) underlined that the increasing labor recruitment cost is proportional to the labor of a firm and labor wage does not depend on the firm size, but the higher salaries is paid to productive labor. Then, Altman (1995) and Mankiw et al.(1992) also paid attention on the unequal payment due to the different labor wage rates of differing relative marginal productivities.
It will be stable in the long run which depend on the effort intensity level with changes in the compensation of labor as well as the productivity of labor varies with the extent to effort intensity.
The indicators of Indonesian labor market for 2008 to 2015 show the important aspects of economic activities based on Indonesian Standard Industrial Classification (ISIC). The economic activities for this period increased lower than the increasing labor force. Between 2008 and 2015, the ISIC's economic activities decreased by 1950 units and the change of the labor force for 2008 to 2013 increased by 9.71 million significantly in February and 6.24 million in August. However, the demand for labor force in small and micro industries grew by 1.6 million and 0.6 million, respectively. This value indicates that the increasing unemployment rate was quite high in 2008 to 2013. In addition, Human Development Index (HDI) from 2008 to 2013 slighty increased around 2.64 which related to the quality of human resources in Indonesia (Mankiw et al., 1992) and enabled to be the economic agents for economic growth and development as a whole (CBS, 2016) . In addition, an increase of GDP price deflator index in this period is 109.4 (GDP with oil and gas) and 109.7 (GDP without oil and gas) affected on decreasing regional real wage, even though, regional nominal minimum wage for the period of 2008-2014 relatively increased by 763.057 Rupiahs. It means that the labor market in Indonesia experienced money illusion in which the bigger change in labor wages, the higher increase in prices. The labor market indicators in Indonesia for the years 2008-2015 are represented in Table 1 .: The important point that can be underlined in this study is that the existing labor market in which the interaction between labor demand and labor supply depends on the characteristic relations among the variables from supply of labor side or labor demand side (firm) (Svejnar, 1986; Lindblom, 1948) . Generally, in the developing countries, the extent of the firm's monopoly power is stronger compared to the bargaining power of labor over wage (see Table 1 ), especially in Indonesia.
This study has some main purposes, investigate the wage bargaining power of labor in the labor market with respect to the types of industries in Indonesia; prove that the classical labor market theory relating to marginal product of labor (labor productivity) is the main determinant of labor wage; examine the wage inequality based on the industrial structure among the three groups of industries in Indonesia; and investigate probable government involvement particularly in the developing countries where wage equality is still an issue in the labor market. The previous studies emphasized that there is a positive relationship between the public sector wage and the private sector (Córdoba et al., 2009; Gersbach & Schniewind, 2005) . But, Svejnar's (1986) study did not maintain the theory of traditional labor economics in which the bargaining solution is not determined by the marginal revenue product (MRP) of labor in the labor market. The results proposed the efficient contract as a possible main variable in generating the outcome for a lot of firms and unions. Moreover, Kampelmann et al. (2018) underlined that educational credentials affect labor productivity more than wage costs. They also stated that corporate profits will increase if the company employs higher educated workers rather than lower educated ones, especially younger workers and women. This empirical study provides a clear indication that wage differences are highly affected by the employees' productivity. High labor productivity is influenced by the educational credentials in the production process and subsequently will lead to an increase in the company's profits. Although these previous empirical findings have made a significant contribution, they merely focused on the issues within an industry. This study tries to provide another empirical perspective with respect to bargaining power of labor over wage and wage inequality which relies highly on the industrial classifications in Indonesia as a case study.
The previous studies, Marshall (1930) , used the term of labor bargaining power regarding the labor market which represents a concept related to all the various forces in establishing the wage rates in the labor market. He underlined the bargaining power inequalities of labor generate the weakness of labor in decreasing his wages and then reducing the labor efficiency and consequently decreasing the bargaining power of labor as a bargainer. This can be formulated as = − , where Af is the benefit of labor bargaining power as a factor; Pf refers to the factor actual price; Sp c is the price for the factor supply based on pure competition; and Dp c stands for the commodity price of demand (Dunlop & Higgins, 1942) . This idea of Marshall was highly encouraged by Lindblom (1948) due to the bargaining power does not purely determine the wage rates or prices, involves many factors in determining the wage rate or price, the antithesis of bargaining power between wage rate or price determination by human being forces and by economic laws is false, the inequality has to be measured relatively to a specified level and to time because of the tendency of wage rate or price change, and the labor power over wages or prices with respect to the inequality cannot be represented as a strategic power without motives or desires to employ it. Dunlop and Higgins (1942) underlined that the bargaining power of labor involves many factors in relation to determining the bargaining power inequalities in the labor market. Dunlop and Higgins (1942) distinguished the bargaining power inequalities between concepts of determining and resultant as well as its measurements. The concept of determining the bargaining power consists of firstly, tastes of workers and employers related to wages and man-hours bought and sold which is represented by the indifference maps as well as institutional factors involving the property rights and wage-hour legislation. These changes impact the demand for labor and the supply of labor. Secondly, labor market conditions with respect to the extent of and type of competition in production factors, in the product market, and in the markets for complementary. Lastly, pure bargaining power relating to the ability to attain favorable bargains without the labor market conditions. On the contrary, a concept of resultant bargaining power is to measure it by the consequential wage (the real wage) rather than by the factors behind a wage. Then, these concepts are used in formulating the interaction of demand for labor and supply of labor in the labor market by means of a general equilibrium method to construct the investigation more realistic.
However, the Dunlop and Higgin's (1942) and Lindblom's (1948) formulas are not merely employed in this study. This study just focuses on the equilibrium condition in the labor market with respect to the classical sight of the power of bargain in determining the equilibrium of wage and labor in the labor market, especially the supply of labor (workers) and demand for labor (industries) interaction and more on wage inequality based on industrial structure. In brief, this study investigates the labor problem over wage and supply-demand of labor excluding the institutional side (Woodbury, 1987) and the process of labor bargain in the labor market (Cross, 1965) . Therefore, the additional sub-sections in this study undertake to explain merely on the critical interconnected variables in the equilibrium condition of the labor market, labor demand and labor supply.
Study in labor demand in the labor market has conducted by Branson (1989) , Boadway and Bruce (1991) , and Altman (1995) . These study highlight that a higher increase output production of a firm, more labor demand tends to increase. It refers to the Marginal Product of Labor or MPL or / . In a competitive market condition, a certain level of price, a firm enables to increase the firm's revenue due to the increase in the number of labor. The equation 1 represents this condition as follows:
= .
(1)
where ( / ) stands for Marginal Product of Labor or MPL or / . multiplied by price P or the Value Product of the labor (MVPL). However, the increase of output production of a firm, it also increases the production cost or , because of the extra labor (W. ). This explains us the three possible conditions which will be faced by a firm; (1) if > , the total revenue changes of a firm is higher than the total cost changes, a firm reaches at a maximum profit, then increases labor demand; (2) in contrast, if < , the firm will reduces the number of labor demand.
(3) if = , a moderate position for a firm. The equation 2 presents this relation as follows:
where w stands for the real wage rate. The story of equation 2 can also be expressed briefly by
To catch the main purpose of this study related to demand for labor, it is reformulated by applying the maximum profit function (Han and Kim, 2018; Chambers, 1994; Branson, 1989) . The maximum profit function of a firm is:
π stands for a firm profit function, TR or TR = P.Q and TC or TC = wL + rK refers to a total revenue and total cost of a firm, respectively. Then, the profit function of demand for labor is represented in the equation 4:
output (Q) constitutes a production function which depends on input factors, such as labor and capital. In this study, the Cobb-Douglas production function is used, Q = A. K α . L β . Then, the profit function of a firm (equation 4) becomes as follows:
To obtain the maximum profit function of a firm, it will derive the equation 5 against labor (L) as shown in the equation 6 and the final derivation result is prepared in the equation 7, respectively:
Moreover, the equation 7, the maximum demand for labor function of a firm, will be reformulated in the Longitudinal Data Model or Panel Data model (PDM) as follows:
where i and t represent firms and years, respectively; Lit refers to labor demand, pit and Qit stand for the price and the outputs, and wit -1 refers to the wage rate.
In the context of labor supply in labor market, it substantially correlates with the consumer behavior theory or utility function (Branson, 1989; Deaton & Muellbauer, 1989; Boadway & Bruce, 1991) . The utility function of labor supply, U, indeed depends on expected real income, , and labor leisure, S, (the equation 8).
In fact, the expected real income is a function of real wage and the number of labor working hours, T-S and T refers to the available of labor total hours. The expression of the variable relationship is presented in the equation 9 as follows:
There are two assumptions employed in this study. The first, homogeneity of labor force in line with a single wage rate is applied and the utility function of labor supply constitutes the expected real wage of labor or the nominal wage divided by the expected price. To make a simple model of this study mathematically, the working hours of labor is not incorporated in this PDM. The reason is that the secondary data of that is not available. This way, however, does not decrease the critical point of this study related to wage bargaining power of labor, wage inequality, industrial structure. The supply of labor can be reformulated in a general form with nominal wage as the most important variable in this labor supply model as shown in the following:
where i and t stand for firms and years, respectively; Lit and are labor supply and the expected real wage of labor. This is represented by the nominal wage which is divided by the expected price , and finally g(L) constitutes the labor-produced output.
To determine the labor market equilibrium, the substitution of equations 7 and 10 generate the equilibrium condition of wage and the number of labors supplied and demanded in the labor market related to the Longitudinal Data Model or Panel Data model (PDM) as represented in the equations 11 and 12: * = (√ . ),
and * = ( * ), ℎ * = ( )
To employ the equation 11 and 12, this study assumes that the expected price equals to 1. This means that a completely and exactly adjustment of expected price to the actual price p, as p rises from 0 , so the expected price changes with the equal magnitude and maintaining the unchanged ratio /p. This highlights that labor demanded and supplied change in line with the change of price level, keeping the unchanged employment and the real wage. In summary, the equilibrium of nominal wage is a function of squared output produced and price level and the equilibrium of labor is a function of nominal wage equilibrium due to = . ( ) or the real wage = = ( ).
The critical questions of this study address on whether the bargaining power of labor over wage in the three industrial groups matter in Indonesia as one of the developing countries? Is the classical labor market theory related to the marginal product of labor (labor productivity) as the main determinant of labor wage? How far is the inequality of labor equilibrium (demand for labor and supply of labor) among the three groups of industries in Indonesia? To what extent is the possible involvement of government policies with respect to reducing the inequality of labor wage in the labor market? To address these issues, this study refers to Svejnar's (1986) result related to the traditional labor economics view and the research finding of Kampelmann et al. (2018) who underlined the effect of educational credentials on labor productivity more than wage costs. Based on these studies, it straightforwardly emphasizes on the equilibrium of wage and labor in the labor market with the different classifications of industries.
Methods
The industries are organized into three groups, namely LMI consist of 24 industries, 2008-2013, SI and MI including 23 industries, 2010 to 2015. The data are obtained from the Central Bureau of Statistics (CBS) of Indonesia in line with the ISIC based on the annual LMI Survey, S and M Industry Survey. Wages (W) in this study stands for the expenditures for labor by industries in billion rupiahs for LMI and million rupiahs for S and M Industries; Output (Q) refers to the LMIs' value of output according to a double-digit of the ISIC in billion rupiahs for LMI and million rupiahs for S and M Industries; Price (P) uses a proxy of value added (market price) by industries in billion rupiahs for Large and Medium Industries and million rupiahs for Small and Micro Industries (Comanor et al., 2018) . This is done because it is very difficult to find the price data of industries. Then, the value of output price is multiplied by the output produced and then is rooted so that it becomes an independent variable for equation 13. Furthermore, the result of estimated wage is the main variable that determines the demand for and supply of labor in each industry studied, as formulated in equation 14. The labor data used in this study is the number of labor used by each industry. Then, using equations 13 and 14, this study also enables the writer to create the comparison in terms of the inequality of labor bargaining power over wage and the equilibrium of labor (demanded labor and labor supplied) in the labor market based on industrial structure, particularly in each industry classification. Equations 15 and 16 used in this study are as follows: * = (√ . ), * = 0 + 1 +
and * = (̑ * ), ℎ̑ * = ( ) * = 0 + 1 * +
where ̑ * stands for the estimated nominal wage equilibrium of industry (i) at the year (t) and * refers to the supply of and demand for labor equilibrium of industry (i) at the year (t) as a function of the predicted value of nominal wage of industry. To reach the crucial purpose of this study relating to labor bargaining power over wage, it highly focuses on the sign result of the estimated equation 14, the estimated coefficient of the nominal wage. The results will highlight that if the sign of its estimated coefficient is positive (> 0), it will be concluded that the labor bargaining power over wage is high. On the contrary, negative (< 0), the labor bargaining power over wage is weak. Generally, larger positive sign of the estimated nominal wage coefficient, higher labor bargaining power over wage in the labor market. Theoretically, the traditional labor economics underlines that the labor power of bargain in the labor market is indeed correlated by the marginal revenue product of labor, , (equations 1 and 2) or = .
. and = . , ≡ = (Branson, 1989).
Results and Discussion
Descriptive statistical indicators of the main variables observed in the three classified industries in this study are represented in Table 2 . Based on the results of the proper model in Table 3 by using the equation 13, it shows detailed estimated coefficients form the PDM of each industrial classification in Table 4 . The coefficient values of output (SqrPQ) of the observed industries in this study are positive and have significant values. However, the LMI-REM's estimated coefficient is higher than the two others, SI-REM and MI-FEM. This value denotes the bargaining power of labor over wage of these industries is highly correlated with additional output of labor. These findings really support the classical theory concerning labor economics, a higher increase of marginal product of labor and a higher wage level of labor increase. However, the power of bargain of labor in LMI is quite stronger than that in the two others. The dissimilar level of bargaining power of labor over wage of three groups of industries generate the continued inequality of wage in the labor market and this situation induces a sustained wage inequality among them which becomes a serious problem for socioeconomic development in developing countries in general, particularly in Indonesia. Table 4 also shows some important information related to their determinant coefficients (R 2 ) in which the LMI's determinant coefficient is lower than the two others', SI and MI. It means that the variation of wage equilibrium in labor market can be explained by the observed variables in the model used.
The results of PDM indicate that the government has important role by implementing the regulations for creating a reasonable wage level in the labor market, for instance (1) the educational regulations for labors, especially SI and MI, by increasing labor capability which encourage the labor bargaining power over wage and by enhancing a better opportunities which enable to promote the dynamic scale economies of production and support the additional capital of industries. The educational quality of labor has a positive impact on labor and industrial productivity (Waldman and Jensen (1998) ).
Further estimation is the appropriate model to estimate labor equilibrium in the labor market. This study investigates the appropriate model specification of the dissimilar industrial classifications by using the equation 14. The results of using these models are represented by Table  5 . Generally, the model to estimate labor equilibrium of three groups of industries is REM due to the Chow test (Likelihood Ratio Test) or the Hausman test show a significant value of F-statistic and an insignificant value of Chi-square statistic, respectively. The detailed results of these tests are denoted in Table 5 . According to the appropriate models by using the equation 14, the REM estimates are shown in Table 6 . Table 6 elaborates the estimation results of PDM in which the labor equilibrium is a function of the estimated wage or West. The results show that the values of the estimated coefficients are positive and significant. But, the value of the estimated coefficient of LMI is larger than the two industries, SI and MI. This indicates that labor demanded and labor supplied of labor in LMI has a good opportunity compared to that in the two other groups.
Additionally, Table 6 also shows that the determinant coefficients (R-squared based on weighted statistics) of the three industries also vary in values. SI and MI have a higher value of 0.645854 (64.59%) and 0.783643 (78.36%), respectively, compared to LMI's determinant coefficient with the value of 0.545511 (54.55%). It means that the variation of labor equilibrium can be explained by the estimated wage or there are some unknown variables, excluding the estimated wage, which enable to provide strong clarification related to the variation of the labor equilibrium in the labor market. In summary, the labor demand and supply in LMI is still highly likely to increase because the other key variables are still not included in this model, PDM. Therefore, the labor education quality with respect to division of labor and specialization is indeed required in the SI and MI. In this case, the government plays a big role in terms of the labor quality in the labor market in Indonesia. 
Conclusion
Several critical points can be highlighted from this empirical study. First, the effect of output on the wage equilibrium in LMI is higher than in SI and MI. Second, labor bargaining power over wage in LMI is greater than that in the other two industries. These conditions enlighten that there is a close relationship between the increased output and increased wage rates in LMI compared to the others industries. In other words, the labor bargaining power over wage in LMI is stronger than the other two industries. Third, SI and MI have larger R-squared values than LMI which denotes that the estimated wage can explain the labor equilibrium variation. This situation shows that the opportunity of increasing bargaining power of labor over wage in LMI is greater than the other two industries, SI and MI. Fourth, the LMI's determinant coefficient is lower than SI's and MI's determinant coefficient which represent the higher power of bargain of labor over wage in LMI. This condition gives a greater opportunity for labor in LMI to be enhanced compared to that in SI and MI. It implies that the wage inequality indeed matters in the labor market in Indonesia, particularly in the three industrial groups, and tends to enlarge it among them. Government has to take care seriously on the industrial structure in connection with the labor bargaining power over wage in the labor market and, particularly, wage inequality issues. Considering the estimated coefficients, this study highly supports the traditional labor economics view that the output (marginal product of labor) is a dominant variable in determining the wage variable, particularly in SI and MI. In contrast, Svejnar's (1986) finding did not support the traditional labor economics view which states that the marginal revenue product curve of labor determines the bargaining solution.
This study indeed argues implicitly that the government's role in enhancing and matching the reasonable wage level between demand for labor as industries (demand side) and supply of labor as workers (supply side) of each industrial classification is highly needed, particularly in developing countries. More educational strategies aimed at increasing labor capacities through specialization programs expected can help establish a better condition to strengthen the power of bargain of labor over wage and the reasonable wage level of the industries in the labor market. This statement is really associated with the findings of Kampelmann et al. (2018) . To provide opportunities for the labors and to create the dynamic scale economies of their production in the developing countries such as Indonesia, the role of the government is highly expected, particularly in Small and Micro Industries.
